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INTRODUCTION
pulses are applied, and the temporal evolution of the resulting current is collected. The 86 advantage of this technique is that the obtained information is related to both faradaic and A very important factor to be considered in VET measurements is the pulses sequence 97 design (Ivarsson, Holmin, Höjer, Krantz-Rülcker, & Winquist, 2001) . Some authors have 98 investigated optimising the classification and prediction models obtained with VET by a 99 custom pulses sequence design. In some cases, the pulses sequence design is based on a 100 previous study of the electrochemical processes that occur while measuring (Campos, 101 Alcañiz, Masot, et al., 2012 b) . In other cases, the discrimination capability of the 102 classification models is improved by modifying the width of pulses (Tian, Deng, & Chen, 103 2007). The importance of each pulse in the sequence has also been investigated. For 104 example, variable importance in projection (VIP) scores have been used to identify pulses 105 and have provided more relevant information in camu-camu juices VET measurements 106 (Baldeón et al., 2015) . A possible application of this identification would be the reduction further research is needed to determine if the elimination of some of pulses in the 109 sequence could affect the information obtained in the relevant pulses.
110
The aim of the study was to evaluate the influence of potential pulses amplitude sequence 111 in a Voltammetric Electronic Tongue (VET) applied to assess antioxidant capacity in 112 Aliso.
113

114
MATERIALS AND METHODS
115
Sample preparation.
116
Aliso (Alnusacuminate) was obtained in a local market of Huancayo (Junin, Peru).
117
Leaves were washed and dried by hot air at 60°C for 3 h until constant weight. After the 118 drying process, leaves were blended to the size of the leaves in commercial tea bags.
119
Extractions were taken to simulate domestic tea-making by employing commercial tea 120 bags (Almajano, Carbó, Jiménez, & Gordon, 2008; Chan, Lim, Chong, Tan, & Wong, 121 2010; Samaniego-Sánchez et al., 2011) . Three grams of leaves were mixed with water at 122 85ºC for 5 minutes with constant shaking, and were then filtered.
123
To obtain the voltammetric response of aliso, infusions were prepared at 2.5%, 5%, 
Voltammetric Electronic Tongue (VET)
147
The measurement system used herein was designed and developed by the Institute of 
157
Up to four working electrodes, based on noble metals (Ir, Rh, Pt and Au), were used 158 in this study. Noble electrodes were housed respectively in two stainless steel cylinders.
159
The outer part of these cylinders was used as the counter electrodes, while a standard 160 Ag/KCl electrode was used as the reference electrode. The effect of dilution on the voltammetric response at different pulse widths (time of 185 pulse application) was subjected to a variance study (ANOVA).
186
To obtain the antioxidant prediction model, locally weighted regression (LWR) was used.
187
LWR calculates a single locally weighted regression model using the given number of variables, x (Centner & Massart, 1998; Cleveland & Devlin, 1988) . Two thirds of the total 192 available data were used to develop models to obtain the model, and the remaining data 193 to test it (prediction).
194
The evaluation of the accuracy of the models and antioxidant prediction was made by As pulsetrain 4+ (0, 200, 500 and 800mV) showed the highest discrimination levels for 291 the aliso electrochemical response, this pulse sequence was used to develop prediction 292 models of aliso antioxidant capacity. The methodology applied to build these models was 293 similar to that used in a previous work with camu-camu (Baldeón et al., 2015) , but in this 294 case LWR, and not the partial least squares (PLS) procedure, was employed. Models were 295 built and validated with the trolox data and then applied to predict aliso measurements.
296
In order to evaluate the convenience of using all the voltammetric electronic tongue 297 electrodes or just the electrode with the best individual results, several models were built:
298 one for each noble electrode and another with the information of all the metals. Figure 5 shows the theoretical trolox equivalents (mM) of the chemical ABTS method,
317
vs. prediction employing the LWR models developed using noble metals (A)and Au 318 electrode (B). As previously mentioned, the trolox prediction was very good in both cases.
319
However, when the antioxidant aliso capacity was predicted employing the Au electrode The explanation for the results should be found in the electronic tongue definition.
332
Selective sensors are very useful in applications where the signal generated by the sensor 
341
The Au electrode voltammetric response correlated closely to the trolox concentration. 
CONCLUSION
350
The antioxidant capacity of aliso was evaluated by the electronic voltammetric tongue electrode, while the other employed all the electrodes. When models were employed to 361 predict antioxidant trolox capacity (models validation), both models gave good accuracy.
362
Only model that used all the electrodes was capable of correctly predicting the antioxidant 363 capacity of the aliso dilutions. This result confirms the advantages of using several cross-364 sensitive sensors in applications where the compound to be quantified is mixed with other 365 compounds.
discriminating and measuring predominant flavonoids and phenolic acids using
